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JJAS — Precipitation and SST Climatology
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“Three regional heat sources”
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“Errors over one of the three centers”
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Annual Cycle of Precipitation (60-100°E, 10-25°N)
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ENSO-monsoon association

Evolution of anomalous
Precipitation during El Nino
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Correlations between AIR and SST (JJAS)

Observation
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Precipitation Anomalies during composite El Nino — Eq. Pacific
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“models that failure to capture ENSO-monsoon relationship fail
to capture the anomalous diabatic heating patterns in the Pacific”



HadCM3: Changes to mean state
using ocean heat flux adjustment

Original Biases Changes with flux adjustment
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correlation r

ENSO-Monsoon Teleconnections
Summer All India Rainfall (AIR) lag-correlated with Nino-3 SSTs

0.4

0.2

T L] 1 I L] L] T ’

0.0

=0 2

-0.4

- 06

0l o

—
—ERA40
—HadAM3
—HadCM3
—HadCM3FA

1 L L l L L1 l L

Aug—

I Nov | Feb May

Aug
lag month

Febt 1 Mayt | Augt

Turner et al. 2005, QJRMS



JAN-1 b) HadCM3FA 5 EVO'UTiOH

FEB of SST
MAR
APR Through
MAY COI’T\POSIT@
El Nino
JUL
AUG
SEP Note that
oCT warmest
NOV

DEC 0 water
JAN moves into
FEB
VAR the central
APR Pacific with
MAY .
o |m|?r'oved
JUL basic state
AUG
SEP
OCT
NOV

— DEC+1 ‘
120E 150E 180 150W 120W 90W 120E 150E 180 150W 120W 90W

296 298 30 303

297 299 302 304 Turner et al. 2005, QJRMS



Performance on Annual Modes
and 1ts Linkage with Seasonal Prediction

JUAS WNP Precipitation
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» Figure shows the climatological mean
of JJAS precipitation and its variance for
21 years over the WNPM
region—obtained from CMAP, the MME
and the individual coupled model
predictions.

» The majority of coupled models has not
only smaller climatological mean but
also much less interannual variability
of seasonal anomalies than the
observation, except few models, such as
M1 which has comparable mean and
variance to observation. Note that the
amplitudes of variances in most coupled
models are less than half that of the
observed.

Yune-Yi and Wang (2007)

“poor simulation of mean monsoon leads to similar errors in
interannual variations”



Mean Monsoon and Intraseasonal Variability

Zonal Vertical Shear

~  Lau and Peng (1990)
Wang and Xie (1997)
Dy Annamalai and Sperber (2005)
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“Typically, AGCMs poorly represent the BSISV tilted
rainband (Waliser et al. 2003, Clim. Dynam., 21, 423-446)”



BSISYV in Coupled Models: The Tilted
Rainband (Day 10)

(Sperber and Annamalai 2007)
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Mean Monsoon and Synoptic Systems
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Role of the basic flow
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Feature density of monsoon depressions
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Annual Cycle of SST (80-100°E, 10-25°N)
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Simulated SST over Bay of Bengal is “weak” — cold bias



SST Climatology (JJAS)
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The monsoons: An oceanographer's view ... Shenoi et al (2002)

Arabian Sea Bay of Bengal
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Depth (m)

North Bay

SK147B TS2 3 August 1999 15:40 Hrs IST
S(psu)
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Summary

*Simulation of “monsoon basic state” is a necessary condition
but a sufficient condition [ENSO-monsoon, ISOs (equatorial mode)]

*Future model development — Indian Ocean processes



850hPa Winds
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Q — net heating
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Forced run Coupled run
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850hPa Winds
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Annual Cycle of SST (80-100°E, 10-25°N)
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Simulated SST over Bay of Bengal is “weak” — cold bias
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20c¢3m Integrations

Lead/lag relationship between AIR and NINO3.4 SST
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ENSO-monsoon association.....
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“realistic simulation of both ENSO and monsoon are required”
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Annual Cycle of Precipitation (80-100°E, 10-25°N)
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Flux correction applied between 10°N and 10°S
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Forced run Coupled run
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Depth (m)

North Bay

SK147B TS2 3 August 1999 15:40 Hrs IST
S(psu)
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Genesis density of storms/monsoon depressions
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